Exposure levels of anti-LINGO-1 Li81 antibody in the central nervous system and dose-efficacy relationships in rat spinal cord remyelination models after systemic administration.
LINGO-1 (leucine-rich repeat and Ig domain containing NOGO receptor interacting protein-1) is a negative regulator of myelination and repair of damaged axons in the central nervous system (CNS). Blocking LINGO-1 function leads to robust remyelination. The anti-LINGO-1 Li81 antibody is currently being evaluated in clinical trials for multiple sclerosis (MS) and is the first MS therapy that directly targets myelin repair. LINGO-1 is selectively expressed in brain and spinal cord but not in peripheral tissues. Perhaps the greatest concern for Li81 therapy is the limited access of the drug to the CNS. Here, we measured Li81 concentrations in brain, spinal cord, and cerebral spinal fluid in rats after systemic administration and correlated them with dose-efficacy responses in rat lysolecithin and experimental autoimmune encephalomyelitis spinal cord models of remyelination. Remyelination was dose-dependent, and levels of Li81 in spinal cord that promoted myelination correlated well with affinity measurements for the binding of Li81 to LINGO-1. Observed Li81 concentrations in the CNS of 0.1 to 0.4% of blood levels are consistent with values reported for other antibodies. To understand the features of the antibody that affect CNS penetration, we also evaluated the pharmacokinetics of Li81 Fab2, Fab, and poly(ethylene glycol)-modified Fab. The reagents all showed similar CNS exposure despite large differences in their sizes, serum half-lives, and volumes of distribution, and area under the curve (AUC) measurements in the CNS directly correlated with AUC measurements in serum. These studies demonstrate that exposure levels achieved by passive diffusion of the Li81 monoclonal antibody into the CNS are sufficient and lead to robust remyelination.